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PROBLEM TO BE SOLVED: To provide a semiconductor device together with its manufacturing method 
capable of high-density mounting, with no degradation in manufacturing yield or reliability. i— J 
SOLUTION: There are provided a flexible substrate la, and a rigid flex substrate 1 comprising a rigid 
substrate lb which clamps the substrate la on both surfaces. An external connection terminal 3 is formed on 
one rigid substrate lb while a semiconductor chip 2 is mounted on other rigid substrates lb. With a flexible 
part Ic comprising the flexible substrate la bent, the semiconductor chips 2 mounted on the rigid substrates 
lb are laminated and resin-sealed, to provide a reliable semiconductor substrate excellent in moisture- 
resistance. Using the rigid flex substrate 1 eliminates deflection or twisting of substrate, to prevent 
dislocation at chip mounting for the improved manufacturing yield. 
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1 

+ ■/;UStg(Dii>% < i 4> 1 -o©^ 2 ©?ata©> ii>^c < 

t fc-:^©®±Ki2i3:§ns u ^ vw^^^^iWiz 

ifgas 1 © u y Ksssp©, fjsasff 2 © v y hss 
ISS±fc. iJ>!& < i 1 1 -^c^ 1 <o^m^^ y ■:rtm^ 

S±K:Ji-g8Si^^AijefiXS4a« Bi)Sa»2©';i^-> FS 
S2iJ©B?iB y 7 FS^K . ^ft < i 1 -5©^ 2 ©4^ 

So 

r . Mfi^ 1 (D u y mmw-i3<D 0 -J YWm 

hStg©!^. StfiB^ 1 o »; FSfiSBOSy 

S2 uBiS©*^<*«g<DSii:^So 

5 ] Buta y f u ;^ss«:*5Cit: , 
WOB ojmspjj^^ 2 a^tiijg^s ^ pJ^gs^/^ . 

tfriB»2 CD FS»3!>«luOBll 1 O U -i^ FSfiSP 

K:*forsesw^c2iBJffei±j&)5sn. fjgBpi»S8*«)a 

[ua*a 6 ] fiia y F u j^SSfcfct^r . 
wm'^^^Wwl^ YmWM<0'PU < <b 2 

ffl&cJg^Sti. SpJ^S?«:/M/*t:. B5gBa^2(D';i^--^ F 
SSg5«tBS \(r>')V> V YWS.WmhX'PU < i 4> 

2^r^&cftjfiS$n. fr2BoT^f53!)^fflfl$txr. frsBSV 
FS»<z)§';t^--' Kam^s$ti5&4^»{*^ 
V ^imsM 1 CT) 'J F ssg8±r ia;jc*T«s ct 
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2 

teJ;DfU§a^2CDy>^5' FSSSIJ<D85Sayy-^ FSStC 
{iHyyB*©ft^r:^:7'^^oSri^^>'^'^> F4oJ:c;iBa 

^ - >*5}fj^s;3 fix . 

ffiBSyi^"^ FSffigPOSUt^-:; FSSOB?r3BtS^/^•7 

L^^t^hmc^ 1 7!;6tB$XcD*^f*l?go 

u+ t^:/;i/iS«cD 1 ocDig 1 coM^oiOT^J^^iitf 2 
ftoys^^:^ FSffi«r^a^SSl©y$^-y FSSSU. fr 

WB:7 u+i/:/;VS«<D^^j: < i ^> 1 o(Dll2 <Z)?I^O. 

sm2oys^--^ FS«s?<b75i>e>it^$n*y^:^5^ f^u 

BulB^^S^OmiiBS y v'evXy ^ ;^SS«:tet:f 
6. miga^ioyv^-:^ FSiSgPO. luOB^2CDyi^-;' F 
SSSPCCfcl'tSflfByi^^:' FS«i[^Gi]<D-:^oyt? 

V FSffi±cc. < i 1 o(Dm 1 (o^^i^^ V y'^ 
^-§r^tti>iiC^ sySBm2CDyi^-7 FSSSROluuBy 
ly y FS^CC. < i 4> 1 o(Z)SI2 O^MW^ y 

&^jVy \^yuy^:^m^('C^^i^. mi^mioviyy 

xim i?r3Bffi^s«ocjffle3n/cMasyt?t. F:7u 
<imt$n/cmfiB§y^->' F7u-:;^xss^. s^y^^ 

F:7U':^ ^XSScDg5iB^loyt^7 FSSSUilSsB 
112 ©yi^':; FS«8PPa©Mia7 U=!^e^^;l/Sffi*pIM 

si^^n-sfiiBS^ig^*^ y ':/^mm^^xmim±^ 

\y^i/zf)i'WSL(0 1 ocom 1 (O^^O'^^^^TLts 2 
ft<D y y YWm:®^^'^X<0 y ^ FSSS5<1: , m 

ci^tj: < i fc-:^cDM±tciBsa:$ n-^ y FSS^tix. 
i>m2o^jtyy mm^tij^^mmiti^'ji^y f^u 

|tfeBJE^Sfic[)|3ga§ y F U y ^;^SSCC:tel:t 

5. frsaiR 1© y y FSgS5<D, usas^ 2 cd y f 
st5g!5Jc:foi:r-^B5wByt>->' mmtmomo-tooiy 

y FS®±ec. < i 4> 1 OCD^ 1 O^mW^ y 

50 s^ST i <b i> BtjsBig 2 <o y 5^ F2S«aj©frffi y 
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fFiaS y F r:' U ^ XSt^cDluSam 1 <D U FS 
B5ga»2 CD U V FSggCF^Ofjua^ 

7.-&mi. m'jaoimr^ti-en/att§-i^TByiaS';>> 

7 FSStcSiai3nSBtfiaS*^ft5^':':/*SISl.. 

r:^j:6^>?;*-;l^^-fSbT^fli^-;l'FL/WS. flia 
111 <D U FS^gpcDM'iaS 'J V FlStS^a^Sfi 

[ra«3B 1 0 ] friBsy i^-^ Fsscc-en^^n^s 

[uS^^i 1] fjia^t^^-M^^xgrtJ. ±T&c 

9 gal8cD*3li*^SC0SJiS:^^o 

[0 0 0 n 
re, 

[0002] 

Ti^€>o ccDacDaJSiLr. ^^«?$gg2ooo-3 

07 0 3 7-^ii#ak:t3:. SI 0 tCgl^-T 
nIgltt«:W'ra7U+i/":^JUSfil 0 0± 
yO:/! 0 l^/Myr2ocD4^f^^--^::^l 0 2. 

10 2?:7';-^7-^i^y||-^u. -eo[)(g(c:7U+^>:/ji/ 
SS10 0^/ift3-tirp^^^:/1 0 2. 1 0 2<D??ffi 

/c:7 1/+>'::^;USS 1 0 0 (Djgr^^^* F 1 0 3 
t^'&^^>y;^^-;H 0 4 4/rUt:ia!aSSCc}£.^^T^J: 
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[0 00 31 

[^?«7&^S?a^UJ:^<i:-rSk$S] iC^-C. C^U^fcv 

7U+s/:/;^SSi 0 o^f^ffluri^^or. ^ass 
1 0 occ^^5^-?>MniOs^G^c^ c0Sr. iafflo^-^:^^ 

[0004] S/c. ±a<D^>^^--JHtii't?5J. 7U=^ 
0 Ocr)iatttc<fc53ffl@$n^*^^^';':?' 
1 0 2CDMffi|5]±:!5>iigS@^$n*/cC:r-C^-:>r. a 6 

[0005] c-c*i^Hj«. c0<t ^ Aj: WKi^^r 

C i^i< ^gffiS^^^^C <!:A^-C*S*^^t^|gfcJ:O' 
[0006] 

!S^iAt^2t5(CDyi^':^ FliS^iS^^^lO'ji^-:; FS 
^gpi. B5ua:7 m^5>':/;l'SficD^^?'cC < <h 1 o(DS?2 
CDMil?©. ^l>^c < i h—ljOmhicmWi^txh U i^^-:^ F 
SS*tSA^S^2tDUt^':' FS^Si5i^^6tM$nS'; 

V F :7 U ^ XSS^rfflx.. mrta^ 1 © y -y FSS 
gpo. h53B^2CD';2^->' YWlSL^^C^^ihmZ'}^^y F 
SSi|HlDWJcD-:^CDyt^':; FS^^C, il.^3^j:< 1 

o(oii 1 V v'tm^ ^ miam i o v 

FS»CD. fi6:fif©';t^':' FSS±^c^gp«g!5^-7-;&^JfJ 
^Sn, tyfa^2(DUi^!y FSSE8|5©BJia V FSfi 

[0007] ±SaiS^S 1 tcStBif -SSS3R52 CCuSiSO 
^H^rti, Buua y F U xS^Obu jaU 1 CD U 

V FS»<bfj§ail 2 <D U FSffiSeP^ CDMia^ u 
=i^i/:;^;l/S««:pI^8BiU. KoI^SB3!^®ftStxT. fir 
8B^ 1 CD V FS»CD-:^CD y v FSSCC^^S 

tiTt^^ffyasio*^f*^*>:/<i:, By5aS2cDy^:^-:' 
FSSSPCDy-:^y FSStc^^Sti-Cl^i»ij5a»2cD4^ 

[0008] ±2aSi}5K:® 1 $/c^ig55R^2 CCStM-TSSS 

50 So 
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[000 9] ±OHSi55RS 1 ^C«£fiS'rSSiS3ft]g4CC3£«© 

[0 0 1 n ±gBvi5*3S2K:fi£S'rSEB5R316^cS2ig(D 
pJ^SP;^fiia® 1 CD y KSffigPO^J^cC < i 2 2tc 

j^^^n. ^oiJ^sp^/M/r. mrtBm2cDy>?»> fss 

SI5*WSm 1 CD U V FS«S|5CC*f L tr^j^^c < <t 2 * 
im^^ \(D^}V>vV S«SI5±r Jl^JfS* nsj: ^ tc 

[0012] mm. 1 7bS6 ocfi^jg^ssa^s? ccsbss 

(D^?^^^. BlrSB^ 1 (D 7 KSSg|5(D«JgE?f SBSfcl 

cas^2ift^-)':?'*i*Ksn^-:&cDU>?-.' FS«, *> 
ctc;tirsBSi2cD»;t?':; Ymws^om^i')^^ fssccj^ 

MiB^^(*^'>:?'3l^fflcDS^4S^/>'':/ F*5J:0^'K.^^>' 
d^->;^^^BfiK$n. u^i^-/;i'S«icjj^^cDlB 

[0013] imm^^c^m(Dwnx{t. m^n&^v 

\0')V>v FS»i. HuSB:7t'^v/;bS«cD^^c< 
i 1 ocD^2 (0%mo. 'ptj: < <t 4>-:^©s±{cie^a: 
Sn-SUi^y FSS?:{iA^^2CDU>?*:^ FSSS8<*:)&^ 

6>t8^sn5';i^^^ F7U7^?;^s«4ffiSsai)ebyte^ 

VViyv^ ;^2SCc46H:t . tuOB^ 1 cd FSMB 
<D. m^mzo^Jiy-j FSS88K:tet:fSmfSBi;5^7 FS 
Si ^ D(IICD-:&CD y FSS±OC . :}:>tj:<thlr> 

y V FSggScDfJgB y FJS«CC. ^Ji < i «> l -o 

cDig 2 <D*^(*^ y -fi^m V -^-mjM 

t . SJSBiE^ISgcDBrfuBS y ^ F U XBffiCC^ 

ws, B^jffii5i<Dyi^-^ Fl^^gscD, ftS^cDy^:^--' FS 



^#0320 03-86 7 6 1 
6 

/clJSBSyS^^:' F'7U":.^XSS?:. Sgy 7 F:? U 
^XWrnmiZ^ \(D'Jl> v FSSSSiSqiB® 2 O y 

V FSfiSPfflcDitrsa^ i/i^t/:/';i/as«:oi^ait . 

sgpj^gprsft 3 -tt r itigBS y ^ fss^c^^ s n ^ 

[0014] §9*^9 K:gaSSCDf£?3'C«. SftSSE^C^ 
u+>>:/;u|SS<t. c<D:7 u=^^>:^;l/SScDlo(DSi 
CD^JiCDMS^f?5^iAtP2 feCD y vYW&L^B^h^ 
lO^Jtyy FSSSPi. BlHa7U+e^:/;USficDi!>^c< 
<b h 1 ':)CD^2 (Dfli^cD. ::i>^j: < 1 :frcDS±JciaQg: 
$n«>yi^-:' FSS4m^l52CDy^:^-:^ FSSSBi*^ 
y 2^ y F 7 U ;^SS*ffl»ii3!tS Lfciy 
- h «cDSI'^SS^ffl 0 ^ . MB^^S^CD Bu uaS y 

\^yiyv^:^mmci6Vi^. tufa^i cDy > Fisssp 

CD. BUUam 2 CD y FSSSi5tC:feC:f ^MIB y >^ FS 

mtmcm(o--^<ovt^y fss±cc. ij>^j:<<btio 

(Dmi<D^2^f*^'v:?'^ll-^'rai<!:*>CC. mlOa^2CD 
y FS«S5cDl5gB y ^> FStS^. ii^^^c < i 1 o 
CDm2 (D*2S»^ S*zS<*^ 

f)Oaffi^s«cDB?ias y ^ f >' u ^ ^.umch 
a h . Bfioam 1 CD y V F 2S»cD. {i6:^cD y FS 

ff^^xii?* . f)ia^^ss±cDHuias y ^ f :7 u ^ 

;^SSiC:fol^r , HuSBII 1 <D y 5^ '7 FSS8B*aS^« 

ccjuss-ii/c^^, Bijia»2cDy FSSgpofiiBy 

t;?-:; FSS^^igm^SS5&^6S»rUi:^g|"r€>^glX 
. g55BS y F U v ^xW^OmtZ^ 1 <D y 

FS«si5i bjib^ 2 CD y v Ymwim&omt^v u+ 

S^r^il/S^^^^gUibr. M'iB^2cDys^'> FSSSB 
j&5fjiB^^2Sfi3^6^^ii$ n/c«jlCDmiiB^ y y F :7 

u-^^;^iss*. BJiaprgssp-c^n-eniift^-ti'rgaea 

@5EL/r^c^^>^a-;V*-f§L/r^Hi^--^l^FbA: 

t^. frtasi 1 CD y v fssspcdmib^ y h Sffi^ 

[0015] ±gaa9*)88X«S9*a9CDl^*rti*^tcSf 

ji-r^ui?*^i otcsa*scD^?«r«, M2sy^^ fis 
[0016] ±gByiS*«9 ccs£K*r6ifi*g 1 1 tcsass 

<D^?BCCctnti. t30a'ti/:3;--;l/jfJfi£Xfir(J. ±T{C 
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[0017] *^WtcJ:S¥^ftSHrEi, '}V^v 

[0 0 1 8 ] */c. *l%?B{Ci:-5^ttS?S<DS5g*ft 

SS[(D >; F 7 U XSfiK:-fgLr*iSft^ v ^% 
[0019] 

( 1 ) m I m^m 

®^S(*^gl 0(D«Ji§ 

01 «»l^iffi«?5«:J:S*«i*:gSl Oco^tii?: 
^■TKfffill-c^So ccDStc^ji^r, l«7U4^t/:/;U 
S=K1 aiUi^-:^ FS«1 b<hA^6»5^$n5Ui^'> F 
7U-^^XSS-C*So F:7U-:/^XSfil«, 
I^S (a) tcS7n-r'5>J:^^c, v\y^iy:f)\^^U\ Q^t 
S2^CDy>^7 FSgl b4fia:i. U'+^':/;l/Sffil a 
©±TMffi«r V Z> V FSS 1 b r^*^/c^fl{!1^> F 

[0 02 0]Tftb%. gs^*:; F:;'U':^^:^iiffiUJ, 

7u=*^$^:/jwsffii a35rsism-rsnj^SBi coaftsa 
s 1 b ;&^±TMffit^i2a 4 fficD »; fss i b 

'j V FSfiSe 1 1 ) 'j FS^ 1 b . 

* S P tMcO^^^ V ^2 * 

V FSSi b{cii^S?-Wc^^>^J^<--;^3 a^iagai/t 
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hicmit\<o. vi^"-^ Fssi b^^±TMfficcEia:$n 

^gp^} (SS2(^';^--^ FSS&Pl 2) (DSUi^^-^ FfiS 
[0 02 1 ] S/c. \mth^^^z. FS 

ffigU 1 1 CD. -:&0D*2gft^^ V 7^2 y 7> v 

m^ti-hmm'^v fssi b. -m^zmvv fs 

«gl51 20S';S^*:' FSSl b«:«. ^tfc^':;^-^^ 

gi a^a5^$n'Si2jSa>'>*^->^Si^$nsxji/'-4*> 

(D?fgpmt^S-f 3;!)^Jf5^$nS y i>y FSS 1 b 

[0 0 2 2] :7U+V:/Jl/SSl a^^j:. 'yVv 
FSSi b«:S&t$t^'5^i^iig>'^•^-->•^^XJ^--*-;^ 

v FSffil bCD^g^>'^*•:^ F:fo<:fcL^*Sl^i®T>'^• F;i)^ 
:7U=^>':/;l/SSl a(D12IS^^•^->?:/^0t:ffll:(cm 

[0 02 3] ft4a. CCr^ft^':;:7'2?r'i?*/M'< 

So S^oT. iii^^^':;:7'2 4':7x>^NU-^;l/CSP«ij§ 
iU/c«^. f*ili-rSll2tciS-rcfc^K:, y>?yF2SS 
1 btCj^^3nS4^^ft^':/^^^^fflC0SrtJST->'^"^:' F 

b<DAt5^>'h^<rSC<i::;&^r^So :^c/cL. 

[0 02 4] C^Urf-i^T-^^^fe^^D^mj^fiSSn/c 

ciCcJ:oT. S*^(*5^'>::^2*S)ite.^tc-rSo c 
<DR®r±T^>ptr&iTS*^^^ •:.:^2l5]±^««SS 

yi>->; FSSl biCDS^gP^^^cfc^Ccy 
i> V FSIS 1 b ^C^S^nSS^^ft^^ :7'2 

HIS ccrmsgi*±r s«KS«rWirs. 

[0 02 5] C<Di:5ft^t^:x-;l/tM«:'rSi. fflJi 
l^fe^cDS*«ft^ :/2 4H«fi}$0oo$SSfit±bt# 
sa. SStt«:«n}rcf3«tt<DKi^*^ftKigl 04^ 
35i-etSo 03^p*>, ye^->^ F7U7^:^SSl«:fflt^/c 

50 ftsa. 9v':f'^mn<omttt^m<:<itt^x^h^ 
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[0 0 2 6 ] rji^. ISmfSX^t. Vly-J v^T. 

FS« 1 b m Cffil^©^ V> V FJSfi l b «:B2a:-r s 

[0027] mm^^mo(om.iim 
rX^. @2'-a5^#Mur±ga^i^cc^^*^{*^H 

1 ocD^^:/7ffiicoi>-cgi?3T'E)o ®i^te{^^tcj:^SJ 

TJfJjSSn/ct^-Ftt©«^SS2 0«rfflC^S. ^2 

(^) t^m^w§.2oomjm-^\^n^to CO 

m^mtm^WSL2 0 

-F5KStt2 nc4?f 3^JCDVi^v F7U-yd7;^»ffil 

^-<*&^CcBSLTJf^^U:rc*>0-C^f3. 02 « 

a^sffi 2 0 0^ffi}^t»i^^ u . s 2 ( o ) \m^msL 

2 0O. yy-v F:7U->'^;^SSl*«JfMSti/cS|55)'?: 
[002 8] atC7j^1-iP<. ^WLO'J'^v F^U-^i^X 

SSiA^}I5^Sti-S@Bff«:*>Cir«, mi2 i^yiy^ 
i/:/;l/S« 1 a t UTffllv C U V v FSS 1 b tr 
±T^»^^'C. ±TO h Sfi 1 b i :7 U+i/:/;U 

«1 biea:^i|!HCD7 a*oJl^Si51 c 

i-r-S. fries 1 ^*5t:t^ U K::'U'>i^:^Sfi^l i 

li, ^SbBgPSS (WT. 2 2*^ Syt^-y F 

n^X^. tS^E-T'SJ:^^. CQ^t^>g2 2tC?SoT 

[0 0 2 9] 02 (n) ^^-^^'}iyv \'yiyy^:^m 

StSSB 1 1 . mm V V FSS 1 b <t u+ix'/;l/S 

fil 2.t^-w{titiicm^^m2(o^)'^v Fssssi 2 

i/v FSSl b. RU^'^2(D^)V>v FSSSSl 2©^'; 

F 'J i?;^tt©«rda-7-^>'2' F 1 d■^f^^a>'^'a^->. 

02 (P) (C^'r<i:^^c:^J^--?^-^JH e;?)5JgfiX3n. 
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[0030] $/c 7^+i^:/i^S®la&c{ii^S>'^•^ 

hOWk^f-^^-J F 1 d*JJ:0'»^•v F 1 

a(DlH^S^^'a?->l g«r:/H/rtai:cctlSi 

(-r) OCn^-Tcfc^CC. mi2 lOViyv F^U-v^xS 

5-A^r->2 3*5je)S3tirt^^o CCD^^•->'^•^- 
>23«. :7U^^i/:/ji/2lt55?^^e)3^cC^IIW2 

c i ^ ^ J: ^ ^c-r ^ /cj?)tcsc:f enri^ ^ 
i><DV$>i>o y u^i^-:^)mm^htj:hU1^2 1 

[oosn^r. c©j:^?:cai^iSS2 o^ffit^r* 
20 ^ft^gi o^Mi§-r*xfi*«Ttc^^?8-r^c 

Fissspi \R^m2<oviyv FS^gpi 2^mm^t 

tet.>t:«. ttmz (^) KiSTx^-rScfc^tc. 

2 OO-ffiWcy ^r;bvx^MM*iKEL. ^CD±CC^ 
';-«A.'^>^S^2 ;^^^-*^2 2tC<:fcOEn®lJ 

"TSCitCiO. |3I0 (n) CC^fcfc^CC. SUi/*;; F 

mm 1 b coii^vgsifi^ imMtm-^'^ vh^id ±) cc 4; u - 

30 [0 032] "^t^r. 04 (>r) tc^-r<fc^cc. ^^>y 
En»j$n/c@§f (mi^^-^^*-:' Fid) s^u^ci^ 

V) ^ ^Lm»^ vrf^if^ u V FSffi 1 b o^^^m-^^ 

V F 1 d«:>'^>l$^^g•&^n^o 

[003 3] ccr. w^«:J:^^^SS2 0». y 

< (D U FS® 1 b *5|gg§ n/cgp^J^^iix. S /c2ii). 

[0 0 34]^Xl^'C. ffi^SS2 0&Cl2S:5n§§»J>^ 
:^2{cociry:?a--U^^/dS. 04 (a) tcjS-ri 

^CC. iB^Sg2 0©lS]t^Se$-lt. m2<DV'Jv F 

ssss 1 2 (TMiSSiJo 'j --^ F 1 b (Dtmism im 
50 ird^^^^^•7 F 1 d±) cc. tii2B03 (-<) irafiiccu-c 



01 

fs. 'J7a-jaa-r2). ma o^) icmt^^ 
mi<o')V'j KSSSBi i©fife®§j©. ^susri© 

StiS^-JfMfflOi^a^'-! F 1 f CC7 7 I' X?:, m« 

tc^m-^'' V F ^cy^ > i/'jj^ -Ji/ 3 immt s , c ©fs. 
[0035}?:^ bx^m^^ V yzcu^teckcxngp 

3 ©»fiR*i^7T 6 i . lalia ( - ) Kln^T J; ^ 
Jc. si!t2 1 ©sy 5/ -V K-7 u 9 i';^©*? 1 j^fiS^© 

{C»ot:S1*2 l«:S»r-r.S. cntCcfciJ, S'Ji?"^ F 

[ 0 0 3 6 ] >J>vK:. 05 (-f) «:SS^-rSJ:5«:. *y 
» - jw^ttJcfflmtS nfc y F 7 u :^fiffi 1 © 
Si©';y-^ FSSSei iKfcws. -'>>i^iK-;t'3«: 

ns*SI«J5^9 7^2±K:. gm»IS%^OfcS. lalH 
(a) «:7S-r<J;^«:, 7U+->:/Jl'3iffiK:<t;€>Bj«§|5l 
c?:H£ftS-tt-CS*^f*9^-j'^2?:ffl)iR®4T2., C 
©tt.«t?±T«:*trSi-r 2.*^?^ 7"2I1±«S^5E 

C0 03 7 }-?-U-C, JbTK:?Ft[Sj-ri)^S<*?"^7"2|5l 

V FS« 1 b Kj^S nSS^^(*5' :/2 tctifjheiSg 
5 (mtSi^+i'^BI) S^^f*?--^7'2*i^:^ 

^n\,^x y 9 Fas i b t^^ft?^ ^ t'z t©^siJ 

K:07pL/c«ji©¥siftSgsi o*^jisns. 

[0 03 8] ccieitc, mil?iS«^ccd:Si!JS:^cc 
Jinti. 7b=^^t':?';i'Sffi*>6^c-5i/-Ftt©at*2 1 

«:s^© >; y •> FSfi 1 b *sssg3n/cisis© y v f 

7 U vifT^WSi 1 *-W!jK:ilgS:bfc»^SS2 0 ?rlg 

ja^©4: ^ K^^-^^^n^s^T c i ds^eitcju so 3 
y y V FSSCC7 y V V 7"iis?i-5j^s§i or. y 

i^y F2SS«7U=^'>7';l'S^«:i:bL/. JSiSgi5©¥a 

s. ^^©ssi4«csnsfcjs!). 5tgBt©i4g-rnfci5i 

[ 0 0 3 9 ] 3 6K. «^iSg2 OtC«?3S5[©y i/-^ F 
F 7 U 1 {C-fil L/t V T'^g^fc J: C?!^^ J& 



1$Ba2 00 3-86 76 1 
12 

■fi 4>Sft?M< *i;*-;l't35S©*i?f*a!S 1 0 

(0 04 0] (2) ^7.%WS^ 
;^iCC. H6~S7?:0MUt:®2Sliifi^CCOt,>-Ci^H^f 
&te. ciae)©S{cte(,>-C. ±jil/ftm^*S0>Ii 

^<m\x. ^^fi2 0 ©istf 2 1 * 5 i/>a 2 2 «: 

f9o-CiS»rtT. J^fiXSn/c^yy-;' F^U^d'XSfi 

7 u f ;i^JI« 1 ?:^gs§l5 1 c xmkt'±x^^m^=i- 
t» 2 %S?)i L . ^©t#iSlr±T«:?pf|fi]-r 
7'2|5l±%sm@Str){pp)7'^ X'^>-9-«:J:5;J<v f- 

[0 04 1 ] C*i{C*fO. »23ligff!|-CW. «^3lffi2 
0 CCjgfiSS nifcS y ■:; F 7 U XSS 1 (C*5t,i-C , 

-:^©» 1 © y y FSW 1 1 %®-^s^ 2 0 ©SI* 
2 i«:aife§#fc**> (fe:^©m2©yi^f KSffiSBi 

2*5'»B2 2-ClS»rtrSW2 l*^f>^iit. '^JM 
SiSl c%^ft§-lfrS*^^f-'^7'2^:Slgl-> ±TK: 
>ftl6l-r-S*SI<*5^ 7'2ig±«:««aSL/-C*>e>#*^l 
ft^?»7'2«-JSl/-C^8l*-^l'FL.y!:«. fflmb-T* 

[004 2] fftt)^. S6 tCSinTSJ:^^. 
±3^©^ 1 3IJaWil5lfil©l^7'ci-fe;;^«:i oT«^S 

g2 0 (cie-asnss y f 7 u i'xss 1 k^^^ 

TS. 'Xi<»-C. InIS (a) ccn^-rjr^K. syi;^»F7 
U » i7 1 ©-:^©. J^gPgfetJS^- 3 A5jf5fiS$ ti 
miom 1 © y FS^gP 1 1 >Srm^S« 2 0 ©SW 
2 ICcajaS-ti-fcSS. ffe:&©ll2©yi^"-' fs^sbi 
2©Jiffl*, {W^t*NC;i/-f-4{cJ:f) 5'»a2 2 
•CS5WtT^-&SS2 0©iStt2 lA^6^^-ri.o 

Si|£^t4:9^ V 7^ 2 imm b . *©ttSlt?±T«:*HSj-r i 

'J 7*2 |5l±?rS«ilS-r 2>. 
[0 04 3] c<D'ik, mm (-) «:7i^-rJ:^«:. F7> 
7T*-Jl'Fffl©^S7?:»^S«2 0±CCS^l/. i 
;1<+J<'25!©*-;W F^IHit6?:^^7 ©+ trf- ^ S|57 
rfCitAf ttAb/c-t-Jl'FMt^^^Mt^-tifc 

yi^i* F7U!'i';^3S!Si(c*5C»T. ffi^Sg2 0©S 
tt2 l{CiiS3-tifc3lS©a31©yi^f FSSSBl 1© 
jgffl* 5 -»@ 2 2 CCj&o-ClSSr-r* C i -C@7 KSth 

-r 5*«3cD4^(*^i§ 1 0 *ijgfiS $ n ^ . 

[0044] fei±© J: ^ tc. ® 2 ^f^tc J: 5SjS:^}£ 

50 xa. ±M<Dmi'Mm&]t[si^. 'imo^v:^-?^:^^ 



(8) 

13 

[ 0 0 4 5 ] *^{?i]-Cii. "Sl^gg 1 cOBffitc 
FSSSP 1 1 CDS U V KSffi 1 b <D^;S. JfJt^?:I3 

[0 046] ( 3 ) mm 

1 c ^Hr TMWJtC 1 o(D^ 1 © y >^ V KSSSP 1 1 <i: 

2(0 V FSffiSP 1 2 *lfi«(D pJ^gP 1 c Sr^ il 

[0 04 7 } US imfrrf^i.'}^. T 

SMPlli. 3-^(DpI^gi51 c - 1-1 c-3^/M^ 

mme^ tciiifs b/c 3 rxDrn 2 © u ksssp 1 2 ^ 

1 c - 1-- 1 c - 3^ia#K:/affl?*iin6^> f^S (n) 

mti%^mw9y:^2fAmmiitti^<k'>(tcfms 

[0048] tfc. 09 {^) teJ:c;. -e-(DB-Bffi-C 

mm^iR^caimui c - 1 ~i c -4^/M/ri^2©»; 

i>v FSSSBl 2- 1-1 2-4«:a*S0/cUS^!y F:7 

u:;^:5^sgi^ffli\ cn6oi^S5i c- 1-1 c- 
^v:/2 wxcfssnai^^siisn. -t^-ji/F^ 

[0 04 9] COm^s m2(0')'Jy FJS^gH 2- 1 
-1 2-4(DS';i^-:; FSSl b ^C^5S$ nSS^^f* 



^$112003-86 76 1 
14 

mM^ntcmkm^v^2imm'cm^b. 

^^±e}»i5S/c«^-;^Ffi^HI6tcJ:^3^^±«:^f5 

i^^Bissfdi-t-iUFisaieoigm cn*KO?f 

mum 8 fcJrO'S 9 tdaij^L/cifrSMJ^S^ffi^'lt s 
[005 0] 

^$^^3Aty2feOy>?^:/ FStS^msm<0';>?':^ F 
Sfi^fii^. FSS5PC)-:^0 U 2r FS 

5^ T'j&siisgsnr . n\<iy^}v^v FStggpcDffe^cD 
"^ws^^^^mtm-imm^. FS 

<ttx«. ^}^s>v'fyvv^7.wm^:y\^^'^'^i^^wm' 
^t^h'^m%^m^t'±X%^)'J^v FSffi«:^ti^ti^ 

ttSIS^^^'C^'S. S9*]S3CcgalS(D^?S«:J:n«. 

-C. KSfgS^^SCi^i-ctS. SS3R:®4«:0B4Scd^ 

J:«3:^#<-rai. F'7>:^:7T-^-Jl^FCcffli^S^ 

^B^-e^. pI^g5/)^2ii^tU:jeRSSn. K^^SB*:^ 
\jX%20 y FS»^^^ 1 (D y t> FSSSMCSt 
LrStlSfi^^ 2 S^«±Jf5fi£^ ^j: s y F 7 U 

*a6tcsa$£o^Hjt?«. pj^swi^ioys^-:' FSffi 

^jr< <b*>2:^f^«:ff5iS$n/cyi/'y vyi^vi?:^^^^ 
50 cnepiBWHffi^nr. sy$;?->r F3J«(c^ 



(9) 

15 

stir, -gyy-v ^-Sfi®4»''^■f KfeJ:D"m"^^T■''^• 
*it? ^ S . S 6 tc. m^SK Ul®^© -J F 7 u u» 20 

ts^^i Hcseig©B?BK:j:n«. ±TKj[*ifij-rs 
Lt:i}Bi*-;i'K-rs©-c, ?aj^R<-t-:^^-JHije© 



2003-8676 1 



16 



[@ 1 ] ^ 1 ^ta^CCiS^Sf*^?? 1 0©1-M=l:^f 

[S2] ai^®2 0©-f?3?:jS-r^ffiSt?*S. 
3 ] » 1 ^tS^K J: ^ij^{*JIH©i[aSIfi=&SftW 

•rs/tis«>©ffirE0-e*s. 

[S5} 04{CSi<SJjSia?:3iWr^/c*©»fffiSt? 
[BI6 ] 92^I^CCj:'&4^i4:ilS©3!!}^«'&@iB^ 

\mi\ SI23lft{f"JK:j;^*^ftS^[ai 0©^^€:n^-r 

[010] iSasmn^TBrlSSr**. 

lb yy^Ki^ 

1 c -BimSP 
2 

3 

5 tJ±^Bi 

6 *-JUK^B§*f 

7 ^ 

2 0 ^^Sffi 

2 1 ';ixyKSM 
2 2 Si'^g 



[08] 




t . ' 

3 



41832003-8676 1 




02) 



t$Bg 2 0 0 3 - 8 6 7 6 1 



[ii9] 




t . ' 
8 



«Mti5Ai^-rfjmajl|iffr550Sii!!®l 
F 5f - A 5F061 MOl CA04 CA21 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



